20 Infected chronic wounds heal slowly, exhibiting prolonged inflammation, biofilm formation, 21 bacterial resistance, high exudate and ineffectiveness of systemic antimicrobials. Composite 22 36 37
dressings (films and wafers) comprising polyox/carrageenan (POL-CAR) and 23 polyox/sodium alginate (POL-SA), loaded with diclofenac (DLF) and streptomycin (STP) 24 were formulated and tested for antibacterial activity against 2 x 10 5 CFU/mL of Escherichia 25 coli, Pseudomonas aeruginosa and Staphylococcus aureus representing infected chronic 26 wounds and compared with marketed silver dressings. Minimum inhibitory concentration 27 (MIC) showed higher values for DLF than STP due to non-conventional antibacterial 28 activity of DLF. The DLF and STP loaded dressings were highly effective against E. coli, 29 P. aeruginosa and S. aureus. POL-SA dressings were more effective against the three types 30 of bacteria compared to POL-CAR formulations, whilst the DLF and STP loaded dressings 31 showed greater antibacterial activity than the silver-based dressings. The films, showed 32 greater antibacterial efficacy than both wafers and silver dressings. STP and DLF can act 33 synergistically not only to kill the bacteria but also prevent their resistance and biofilm 34 formation compared to silver dressings, whilst reducing chronic inflammation associated 35 with infection.
Introduction

41
A wound is an interruption in the defensive role of the skin in protecting against 42 harmful environmental agents [1] . Injury evokes wound healing comprising distinct phases 43 (haemostasis, inflammation, proliferation, migration and maturation) involving biochemical, 44 and molecular events that work sequentially towards tissue regeneration [2] . However, 45 wounds can get contaminated by microorganisms, especially during the proliferation stage 46 leading to infection. Persistent infection impairs wound healing causing repeating 47 inflammatory cycle, resulting in chronic wounds [3, 4] . Prevention and control of infection 48 have been identified as essential aspects of wound management [5] . Effective management 49 requires reducing exogenous microbial contamination, debridement, using appropriate 50 dressing(s) and administration of topical and systemic broad-spectrum antimicrobial agents 51 [6] . Topical agents such as povidone iodine and chlorhexidine acid are commonly employed, 52 though their use is currently restricted to wound cleansing and skin swabs before surgical 53 incisions [1] . However, antibiotics have high specificity against infection and ultimately 54 improve wound healing at low concentrations [1, 7] . Various commercial dressings have 55 been developed that release silver to prevent wound infections both in vitro [8] and in vivo 56 [9] . The emergence of microbial resistance has resulted in the need for more effective 57 treatments for wound infections [1] . Further, systemic antibiotic treatment is difficult in 58 chronic wounds such as diabetic foot ulcers due to poor blood circulation at the extremities 59 of diabetics [6] . phases of wound healing. The two drugs were also selected based on their reported 257 synergistic antibacterial effect when administered systemically [14] . Many texts refer to 258 bacterial bio-burden greater than 10 5 CFU/mL organisms per gram of tissue as a criterion 259 for infection [3, 6] . In this study we used 2×10 5 CFU/mL of S. aureus, P. aeruginosa and E. should be noted that though both formulations had similar diameters, their contents were 324 different as the films were cut out directly from a bigger sheet due to difficulty of removing 325 a film with small diameter whilst the wafers were cast directly into 2 cm diameter moulds 326 due to ease of removal. It is very difficult to effectively cut a relatively thick wafer into 327 circular discs without damaging the structure due to their soft and porous nature. 328 More interestingly, the formulated film and wafer dressings, showed greater 329 antibacterial efficacy than marketed silver based antibacterial dressing which showed either 330 lower or absence of ZOIs for all three different microorganisms even though the area directly 331 under the discs showed no microbial growth. This may be due to two reasons: (i) the lower 332 amounts of silver present in these dressings ( Figure 6 Another potential concern is that silver does not act specifically against bacteria but also acts 373 on any host proteins. Therefore, if very few bacteria counts are present at the wound site, 
